min) in the presence of 40 pLg of chloramphenicol per ml before the assay. After filtration, cells were washed with the same buffers containing the osmotic agents to avoid osmotic shocking of the cells. We confirmed the observation (8, 11) that the uptake of proline was stimulated greatly by high osmolarity (Fig. 1) . The same conditions stimulated glutamine uptake, and the effect was sometimes even more pronounced than with proline uptake. In striking contrast, the uptake of maltose was inhibited strongly by the presence of sucrose, in agreement with the finding of Roth et al. (13) .
Glutamine is transported by two systems: a high-affinity, binding protein-dependent system and a minor, low-affinity transport system (16, 17) . The low-affinity glutamine transport system in E. coli has been less well studied than the high-affinity system because at micromolar glutamine concentrations, the low-affinity system accounts for only a small portion of the observed transport. In addition, numerous mutants (apparently regulatory) that increase the activity of the high-affinity glutamine transport system and further mask the low-affinity system have been isolated (9, 16) . The nature of the low-affinity system is not known. Weiner and Heppel (16) reported that glutamate was a competitive inhibitor of the low-affinity system, and other authors have attributed low-affinity glutamine transport to transport by the glutamate-binding protein-dependent system (9) .
A kinetic analysis of glutamine transport showed that only the binding protein-dependent, high-affinity system was stimulated by 10% sucrose (Fig. 2) . As is clear from the double-reciprocal plots, glutamine transport in cells of the wild-type strain HN1 (W3110, laboratory stock) could be decomposed into two transport systems: a high-affinity system with a Km on the order of 0.5 ,uM and a Vmax of 1 nmol/ min per mg of cell protein and a low-affinity system with a Km much higher than 20 ,M. The addition of 10% sucrose to the transport assay increased the Vmax of the high-affinity system to approximately 4.5 nmol/min per mg of cell protein.
In addition, a glutamine-binding protein mutant, PSM116 glnPo, kindly provided by Jen-shiang Hong, was also studied (9) . In this strain, the high-affinity transport system was missing (Fig. 2) . A direct comparison of transport rates in the absence and presence of 10% sucrose showed no osmotic stimulation of uptake ( Percent osmotic stimulation and inhibition of maltose, proline, and glutamine uptake, relative to that in the control (no addition). Cells of HN1 were grown in M63 maltose minimal medium, preincubated in 50% M63 containing the indicated additions of sucrose, and assayed for maltose (5 ,uM) To our knowledge, the osmotic stimulation of glutamine transport in E. coli has not been described. Cytoplasmic levels of glutamine in enteric bacteria have been found to increase slightly in response to osmotic stress (3, 15) presence of 10%o sucrose and 50 ,uM glutamine, with cells grown in M63 glucose minimal medium).
When sucrose was compared with NaCl of identical osmolality (0.54 osmolal), we found that NaCl behaved differently from sucrose (Fig. 3) . Even with the uptake of proline, NaCl showed a much weaker stimulatory effect. This result is in contrast to that of Measures (10) on amino acid pool size but may explain why some laboratories report stimulation with NaCl (8, 11) whereas others report slight inhibition (1). With glutamine uptake, the addition of NaCl resulted in slight inhibition. More studies are needed to understand these effects. One possibility is that the cells respond to the turgor pressure produced by osmotically active agents by transporting more proline and glutamine but that high ionic strength exerts an independent, inhibitory effect on the uptake of these amino acids and that we are observing the sum of these two effects. In this connection, we note that the uptake of methionine and threonine was essentially unaffected by sucrose but that NaCl of the same osmolality showed significant inhibitory effects (Fig. 3) 
